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= (54) Title: PROCESS FOR PRODUCING FAT COMPRISING TRIGLYCERIDE CONTAINING HIGHLY UNSATURATED 

FATTY ACID 

(57) Abstract: A process for producing a fat comprising a triglyceride having a medium-chain fatty acid bonded in each of the 
1 -position and 3-position and a highly unsaturated fatty acid bonded in the 2-position, which comprises causing a lipase fixed to a 

^2 porous ion-exchange resin support having a pore diameter of about 100 A or larger and specifically acting on the 1- and 3-position 
ester bonds to act on a mixture of a medium-chain fatty acid derivative and a starting-material fzx which comprises at least one highly 
unsaturated fatty acid selected from the group consisting of omega-6 highly unsaturated fatty acids having 1 8 or more carbon atoms 
and 3 or more double bonds and omega-9 highly unsaturated fatty acids having 18 or more carbon atoms and 2 or more double bonds 

^ but contains no omega-3 highly unsaturated fatly acids; a fat or triglyceride obtained by the process; and a use thereof in a food, 
feed, and medicinal composition. 
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Sr#^c„ i^tzm<DmM^tmi!^ t vx . -fe^^^i^a^ (sm-io : 0 

:^itf^i^) 25g^, Rhizopus delemar U — 10%7k^?6g (^'IJ/-? — 
if«^5l5 : ffliaM^ im) ) lOOmUdSSS U, 300ml<^?&r -fe h (-8 
or) Sr«i^ P,^>!r {cAp^TttKSrJi^^^^t^to ^UT, 

K95»Je;±-^^fr) (SUNTGA40S : 1^- > S y — (tSfe) ) 4g, * 7^ y /u^ 
8g, -hlES^-fk y -'^•--^600mg. 7K240|[z IS: sot; r- 48^115, (1 
SOrpm) L/i;5S P>HJE&$ -arfco SJC£:*^T^, K «r Si <5 IS? ^ , ^ 

^ n fc @ S^b y /^' - if ^ # o 

M2 

T ^ ^ K ^m€f25Ks%^^-r ( h y y -fe y k95% 

a±.^^) SUNTGA25 (i^ V h y - (*s^) iS) Ask * zr ^) jvm^&<om 

(S®) {Jl. SJ^^ki?^ ( Rhizopus delemar y ^N'--tf. ffi^^Do 
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wex MARATHON WBAfc 5 VMS SM-10) 0. 48gSr^ x.SO'C T'48fe -5 J:i72 

^m. (isorpm) u-csjt;^^-*, R!t^±!t^^^^ (i>Rst^mm=km. 

|iI«<^5SSSrAD^30t:-C48^|B!SJC& S f& T ^ S Ht 

y^y-iry K(^fi-ife'9iZi^n/t*ry (8:o) su* N y y 

-fey Kcol'f-^^ UTV^S T 7 ^ K (20:4) S: GC4^ J: 5 ft'J 

flg^^Sfm^-eoftj-g- : moi%) ^BLm'&L mmm'^) tur. ^^gc 

^<D^W t VXm I i^^l-f^o mM'itV-ft]) V-? — if fiSUNTGA2501, 

Z^(Dmmmt: ^ y^y/^®f{C3:>^7"/^3£i^lUTV^5fc^^>. h y ^ V 
■fey Kf{ca#UTV^5T7^ K i^^S^i-'^^ i:>*> h ]) ^ V ^ }f K 

S 1 



;<;7'y>'usi (inoi%) r^^h'^^m Uoi%) 



SM-10 36,9 19.9 

Dowex MARATHON WBA 44.5 18.5 



^(Df^^a^h Domex MARATHON VB\<D^^i^fl^7r^tl±o i" '^i |p *> 
Dowex MARATHON WBA« SM-lOi' it , &mKJt^ikXhoXi,!^}t^ 

oT!(Ri^Stt {CO VNTt Dowex MARATHON WBAdS^ff ^ T- & 5 r t ;j5 
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m 3 

iJA±^*) (SUNTGA25 : h y - m) ) t T 7 ^ K i^S? Sr40® 

( h y y -fe y K95%i2;l_fc-&W) (SUNTGA40S 

SUNTGA25fe 5 V> ttSUNTGA40S 28g. :^ :^ V 56g, S^^'fliyx 
— -^ ( RhizoDus delemar y — ffi^ : Dowex MARATHON WBA) 4. 
8g«r30'C'T?48B#Pfl. it^ (130rpm) LTS/«^$*feo H^-fty^-?- 

ftmnmm (hy^y-ty k) cT^i^a-ffitcj^-a- UTv^ifcijgM^ 

, ^fjHfc 1 iHl^Qajft JJg 12g, *yyyum24g. @S>fb^^l. 8g^3 

«t 9 4'migJi*^^i t'%:m. >3 ^< C i: -C 2 [H S J|g <lr ^ fc, $ P> 

■C48I^P0. Jtf$ (130rpm) bTSJ^^^itfc. ^ i IrI <^ ftta i 9 

SUNTGA25$> 5 }4SUNTGA40S^ t l^tcm-^ORft^mom 

mWtBl& (mol%) ^^2. Stc^f, 
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m 4 

SUNTCA25 : ■t^ V h y - m) ) * J!^ 5|S|- » Jig i: -f S S JtS « ^ "C 

( h y y -ir y k) (^liJK®?;^^!^ (moi%) <D^^tX'Wm^x 

58A8?^-'^y i LT , ^ O ^ tff 5r ^-^o 

8k8<D^mm\ii-mmmi^i^ ^ ^ h 1^ y 7 ^ — (HPLO 3£t>*{c;yj^ 
[HPLCtJ>^i*l 

i3 J A : T$.^jU^M, (Cosmosil 4. 6 x 250 mm 5C18-MS) 
: h ^'/r -fe h ^ h y (1:1) l ml/min 

^ A:^-:/ Via^ : 40'C 
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iJ y • Frontier Ultra ALLOY UA-17-15M-0. 1F( ISm x 0. 25miD x 
0 . 1 ft m ) 

^^J^m^m : 260°C-(l*C/:$>)-290°C-(10t:/i)-)-390'C iS-i^) 

A P?&S : Slot: 

*^ffl§§ifi^ : 370'C (Ti^m--: :^ l^it^mm) 

mmS. : 40cin/^ 

f- r^P^/i- .mm V V ± V K) Sr-^='rif ^-Ci^ft? 1 

n 1 (Di%mm^^A 

3^;^ ufc h y 2?^ y -t y KttsxstJSrs. ^^fp^i^^ i 9 8 

HPLC!«'^Jr<^^^. h y 2/ y -& y K^Sr^J^^a W"^^^-C':»-ili-$ ^ i 
;)S-X?# S AAP (l,2-'(a:<^r ^ ^ K S-'Cfi: fc ^n'/I' ^ 

>'^755M^ufc h y 2/y -fe y k) ^tapa (i,3->6i[or 7 ^ K:^ife. 
2-'fe(;^/^/u ^ 5^ v^;!)Si^'a- bfe h y y -fe: y k) e ^'J fi o -n^ 

C is B# Fal ^ ;^ -f ) o CI <Z)HPLC^tFf J: "5 , 888. 8X8. XX8, XXX 

GC4)-^<^^-a', HPLC:»-tff T'^SU-e t o Ac8A8. 8D8. 8G8^^ 
^iJ-rS r t >05T- 1 S (^btC. 8A8t 88Ai,^jgiJ-t 5 r 
„ L*>U. 888. 8X8. XX8 ^NlliJ S r t ;55 T' t -5 ;6S . XXX«^f|?tc 
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<:OfiJ-^(mol%) ( mo ti] -g- 

SUNTGA25^3|El^^«ia Ufc^ffifli 92.5% 18.9% 

SUNTGA40S^3Ilie$^«!!SI Ufc^ftJJi 80.3% 27.5% 

ifij 5 

SUNTGA40S Ig. Zf ]) /^M 2g, ( Rhizopus delemar 

y/^' — if. : Dowex MARATHON WBA) 0. 2g $r 40°C T' 48^ PhT . 

(ISOrpm) UTHfS^^irfco H y - ^ ^ 9 ^ V> fc^^S Jig 

) t:^4: i:Lmi-o 3 (^SUNTGA40S^igi(S|-»^i i: f 5 1 0*0! 
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e>5l. 77%{;c Ji# Sf£;f4/5Si^ 4i> ^tufco 

m 6 

T7=¥K>'^^S0iL'tr^/U7^>f:>^V7 •T/Uf:^ ( Mortiere 
11a alpina ) CBS754. 68 ffl , /l^ — 2%, ^ V 6 
KH2P04 0.3%, MgC12 • 6H20 0.05%, CaC12 • 2H20 0.05%, i^M.m 
(pH 6.0) 1000LSr2000La^it^^^#fi||;i A*!/, ffi 
^26%, ii^Jll.O vvm, ^i^SOrpm, flf JBE 1. Okg/cm^ GO^#-eii 

B i {C4. 5%iryu =1 — X ^, ^*4 3 S tri. 5%:?'/v =1 — ^ SrJ^^^^vDD 
VtCo ^e>f-> 3 0 S {cmi^^21'C{cTtf T^ai^j^i^ U/to 

i/;u=i -X ttit* 7 0 B U, ^*Srl6B a ^-e^^Ulfeo 16 

Ki^m^55ifs%a±^w-r5?fiflt (hyiJ^y-ty k) (^m tsun 

TGA55J <b#i-) ^#:fco 
«aj 7 

(MiN-ttilgSUNTGA55^ t U, ^^SJE£:ifiS40~4rC t 
8A80i!litCi«StKl^:]) 

S^-fk^^g ( Rhizopus delemar V X — fe-ft: : Dowex MARATHON 
WBA) lOg^ ^ ^ y h it ^ ^' V ^ ^ ^ -i^ (1.8 X 12.5cm, ^S31. 
8ml) JC^mU, SUNTGASSt * :^ y >'WM^rl:2fCiS-^ Lfcii-^^Jig^ 
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2f) • 4 
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( T ^ ^ KVfi&'i 
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SEiS (ml/h) 


8:0 {TJ y ]) ^i^m) 


20 : 4 


\T y ^ h lym) 


2, 2 


53. 82 




30. 03 
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52. 06 
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4tj. o7 
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^ 5 CDMUcfc •? X SlEil *3.5~5.5t VX92B m (OmmRJt^ t:^^ 
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SlS B Ik 
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20:4 ( T 7 
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41. 43 
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99 



40^41^:0® If ^#{;l*5v^-c'^i, Mm^£mmm^<Di&T i>^j^ < . 



. -eaj 4 i «9 iftlif ©8A8, 888<^fij'g- «rP-<:fc i: ^ -5 tt^- 

tl40.1mol%. 7. 31mol%{c:jg U T it „ 

m 1 xm^vrc%\\<Dmmitmi^%:mm ^^rcm'^^tmm ( Rhizopus 

delemar y ✓n"— : ± ^ ^ y (SM-10) ) ^Ir <g o T 

^^is^ m 4 (D:ffmi^ X ^ i^m^<D888<otii^ ^m^fc t ^ 511.60101 
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o 

m 8 

x: t \.t!L^^(oi.3-i&iz^mmmmi!i^. 2-ttjc>?*^- v - y / 
sfe$>6v^{:±a)95^itis^^fpiifl^gs*5^-g-ufc h y ^< y -tr y k<^$!i 

jigjwmsr'^^i-^ jft/is ( h y ^ y y k) o^iitfesrsta: utvns 

. i>'4^^- V -y y (hy^ryiry k) 

xit. 5-91887 -^<Lkmiz mm <o :^ m iz \^ tc <j X . t^^k 

589-^) 3 «:*iJfflUX. Q>9^iiSA^«&fo^MmSr^*'-f-5 ^ftHS (h 

y y -fe- y k) jcovNXf^, Si^m^^5-9i888^{^mi^t&Mi.<DijmK 

f^, mf^^m^=tj\^7'^:r.\^=7 • T •:^ SAM1861 (mXW®^^3 

59o#) ] ^^nur. 5 - K^^-^^-r 5 }ft Jig (Hy^y-ty k 

A 1 2 :T^^?P<bSti;S5ffiTXJ^:J^^ d^o A 5 ^l&?D^kfett , A 
6 ^t&fP'fkfil'ttZit>'/X«^:g:5£:^ flits < t ii-Oi^M^ib 

titcmm^ ^mx-fX. ^/i^t^^^u^ • r/n^'t-sAM2086 (8^ifs: 

||1235#. FERMP- 15766) ] ^^mir^^tKX^. 8.11-=^^=^ 

-^^ v^3^i^@?tr-g-%-r -sjftjig c h y ^ y -fe y k) t^iMu-cfi, ^i^ib^je 

5-91886#^^(Cfa«fe Lfc;55oT, aS^mim^^^fliBSJjWt 
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m-ir^mm (ua^ tsuntgdj tm-r) s.ii-^i-r ^'-y-i^^i^i? 

^16Wa%^^-r5 iW.^^ rsUNTG20:2j lgfe5V^tt5. 

= h y >'^Sr24^ft%'^Wr5 JftJIg (£JI^ rsUNTGMj 
irli^-r) Igir. 2g. m^itmM ( Rhizopus delenar U 

r^ — -^, ttl^ : Dowex MARATHON WBA) 0. 2g i L , 40*^-^48^ 

mW (130rpm) UTS^&$itfeo H <k 1^ ^ ^ ^ "9 ^ V^ R f£: 

y -tr y K) (^LS-Efcji^-a- ur v>fcjigji;5^ t ia*iJ<z5SJS^KT'fe 5 

^SrSlO^< ri:T'«!.a?ftflgSr^#fco # ^ ixfc I' (^1 ,3-* ^ y 

XX ^ /w-2-v?jj^ ^ - V - y yvy-r/i^-^y-fei3— 1,3-* 7* y o 

=1 -y- / >< /v-^^ y -fe o — /i^fc -5 v^}±l,3-;{; ^ y 

p ^ /i'-2-5.8.ii-aiw' 3 h y ^ / >r /L'-:/ y -fe p —;v<r>m^\t^ 

H-?ftt34%, 14%^ 5 V>f:t26%{C^ bfCo 

/i-^8g, jties^-fk y ''^"--tf eoomg. 7K240/i i^ffl v>-c. -e^ii 1 i: pj 
^aj 9 

J|!» 5 /Uif 100gf;i, 7 T-#fc8A8?r40. 1001%-^ WTS h y y ir 
y K0.3gii^-t-S :i i: (3: J; 0 , T 7 ^ K :/S!©KiK 46 fcHs^ 5 /v 
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1 0 

||Ui^^:^48g, :t l^^ l^Wt20g. y -fe y :^100gS.O«0. IN ^-14 y 
-y40ml^;!]D;t. * ^ •:^ f*- "C « $ «7? . aWffllieMc 

mil 

) 

^ :^ :/3£Jfeit»/lifi#: (Dowex MARATHON WBA : ^ ^ ^ % fV) lOOg 

S:, RhizoDus delemar y ^n* — if 12. 5%7fcS§FlR ( y — 5(5 : Pi 

240inlOf&T-fe h >' (-80t:) L ^ # ^JD x. T it ® ^ Ji^ 

^bT. SUNTGA40S 4g, ;& 7" y /H^8g, ±|B @ y >"«--l?600m 
g. 7K240M K^IB'&i'J'^T-, ^SCCTMSB^PbI. (ISOrpm) L 

1 2 

1 ^fl»J 1 1 T'^it ©^t^kSf^ ( Rhizopus delemar y -^■'-if , 
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#: : Dowex MARATHON WBA) 4. 8g^ SUNTCA40S 28g. ;«7 7'y/u^ 56g 
sect? 48^^, mW (130rpm) UTSfS^-frfc, H^S^^^^JS^^ 

mmmm^m '0 . mtciz±t5. tm\:.mn^ua^3o''c. 4or, so 

60^-e4 8OBfW, (130rpin) VXR^^^tl^ 

m 7 

1 T'#fe la^-fb Rhizopus delemarg^^ S:#?M^l?480^PpH*i^ U 



30 43% 54% 102 

40 52% 52% 95 

50 54 % 48% 89 

6 0 5 0 % 3 3 % 6 6 
* 8 



fc^c^8:0 (o^t^m 



30 51% 50% 98 

4 0 4 9 % 5 0 % 10 2 

50 54% 50% 93 

60 50% 44% 88 



t:-e 4 8 0 mmi^nvft^(Dmi^it^mff) 8 8%Sr«j^Urv>/J:, 

m 1 3 

m 4X<D^^1^mi)^ib. r 7 ^ K>i^^r25%-g-^i-5SUNTGA25 ( 
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UNTGA40S (T 7 ^ K>'@S40%'^W h V ^ V ± V i^^-hJJ — 
(Dowex MARATHON WBA) O ^ 7L ^ Wfll ^ § *!) . Si^ 515 @ <k 

(omi^^mm^k^ox . m2tmmi^. suNTGA4os«r 4 g t r y 
/u^8 g t (Dm-^mm^mm^i^xmmitmm^^^ o.48gm^. 

30'C-e72B#rBim^^ (130rpm) U X SiS: $ , 

it>8A8(DSi|-e-(?3Mt^Sf:^ UfclsOXibSo m 4X\^m CMJISKOSUNTG 
A40SS:^VNe^^RjE£:Sr 3!Hl>bilfef9aSUXffoT^s » flg <^8A8(^ 
fiJ-g-{4 27. 5% X /'cC — ^ 9 tJ:^ Ufcia^^t;^^ (2^gfi 
) Xf4¥lHlS^£:{- 11^^ e>T, <^)8A8©SiJ-&^38.9%(C*X 

^ 9 

@«{liSl5!l®^?g'^«* »llg4'<'58A80f>J'^ (mol%) 

1/2 21.0 

1 25. 6 

2 38. 9 

* : mm^*itm 1 (DM^itm^ioos \^x ^ ]) y<-'^mm 
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m * <Z) 



-e:rSfS^^«fe>€r#5t^. y - Is! iR U . 

iSSiaitem^rSi 9^v^rSf&?ftJit4:4i. ^ ?6 Jig *c «K Jit /i* ^ 

5 . ^^iC;^^ 1 8 £A±-ez:ajg-^;jS 3 « 6 ^ilS^^^ftJJg 
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8. ll-:x.^:=i-^i?:r.l^^^ 5. 8, 11-3^ 

^« 1 ~ 6 <?3VN-f i^*> 1 «t-IBife©5Jiit^J*, 
]^ 1 ~ 8 1 JSfc|E^(D»fjt*-ifeo 

1 2. H^SfJftMTJS, ^^\^y^^=cU9 ( Mortierella ) M M 1" 5 

1 3. ilB^/l'X >f 3^ U- 7 ( Mortierella) ^"T 5 Sfc^ «^ 36^ 

, ^/l'T-^:=-U'^ffiJ[S (Subgenus Mortierella ) IZM'f'^M^^X 

14. h V ^ }) D h'<o I , sitLiztpmrnm^i^. 2itLizmm$k 
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i^fS;5s 1 8 2sx±(D(o 9 mm m^^fDmmwt(Dm 

y -fe y KSr 3 0 ~ 9 Omol ^^mXit h V ^ D V h\ 

i^'/j? ^ - y - y / u i^li, 6, 9-;^^'^2;?3i:/i?, 8, ii-^i 
^ ixgf, 5 . 8, 1 1 - ='-^ h V ^ ^^m<Dm^^ h 

16. hy^ry-feyK*^!, 3Ui^^mmmmt»K 2{4{ct7^ 

KVSI;&s*t'g-Ufchyi/y-fey K«:2 5inol %iJ;l±^J6-i-5fflJlgX 

17 . h y ^ y -fe y K<^) 1 , 3 {ttn mj3iJK®?*s. 2^(cv?7f>^ 

-7-y/i^i^SI;55jg-g'Ufel>y^y-fery KSrSmol %e;l±-^tf?ft 

nixt* h y i/ y -fe y Ko 

18. hy^y-tyKc^i, 3 ^{ct-miis^^^^s, 2^ic5, s 

, 1 l-3i^=ii^hyii:>'^>5SJit#L./chy^y-lry FSrSmol % 

jy.±^£fja/iixtthyi/y-fey Ko 

19. It*^14~18 OV^-rtLd^ 13Sfc|Big<^)«JigX«N y ^ 

2 1 . m^m 14-18 ov^-f tt*^ 1 y^iznWi<ommx\t h y 
2 2. '>?i:< ttj i««ft*«i 4-1 8 <D\,^-rti^^ nM^ztim. 

S P ^ { w 3g L fc 4^ 1± O ffi IE ^ L ffl ^ 51 a o 
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